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(54) METHOD AND DEVICE FOR CONTROLLING FLOW OF COOLING MEDIUM 



(57) A flow control process for controlling a cooling 
fluid flowing through a cooling fluid channel 3 of an inter- 
nal combustion engine, which comprises: moving an 
valve element 12 forward or backward in the manner of 
crossing the cooling fluid channel 3 according to a tem- 
perature change of the cooling fluid so as to communi- 
cate or block the cooling fluid channel 3. 
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Description 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001} The present invention relates to a process 
for controlling a flow annount of cooling fluid flowing 
through the Internal combustion engine and an appara- 
tus thereof. 

2. DESCRIPTI0N OF RELATED ART 

[0002] At present, as commercially available cool- 
ing systems for engines, most of the systems are types, 
which cool the engines by water-cooling. The water- 
cooled system prevents overheating due to the heating 
of the engine and prevents overcooling of the engine in 
cold times, always keeping the engine at an optimal 
temperature. 

[0003] In the cooling system by water-cooling, a 
radiator is placed outside of an engine, and the radiator 
and the engine are connected by means of a rubber 
hose. etc. to circulate a cooling fluid. The main configu- 
ration of the water-cooled system is composed of the 
radiator, which plays a role as a heat exchanger, a water 
pump, which forcedly feeds the cooling fluid from the 
engine to the radiator, a thermostat, which controls the 
flow of the coolsng fluid to or from the radiator depending 
upon a change in the temperature of the cooling fluid to 
keep the temperature of the cooling fluid at an optimal 
level, and a rubber hose, which forms a circulation 
channel for the cooling fluid, and the like. Such a water- 
cooled system for cooling an engine is utilized in an 
engine for a two-wheeled vehicle as well as an engine 
for tour-wheeled vehicle. 

[0004] In recent vehicles, the weight is attached to 
the design for the outward appearance and. thus, it is 
required for the apparatuses to be placed within the 
engine room to improve the design of the apparatuses 
making it possible to effective layout within the engine 
room. For example, with regard to the radiator, there is 
a down-flow type radiator having an upper tank and a 
lower tank placed therein which carries out the heat 
exchange by circulating the cooling fluid. Due the con- 
figuration where the flow of the cooling fluid in the verti- 
cal direction, the down-flow type radiator is not suitable 
to be fit to a vehicle having a low hood. In the case of the 
vehicle having a low hood, a cross flow type radiator is 
utilized in which the cooling fluid flows in the horizontal 
direction. The cross flow type radiator can adjust the 
height and. thus can be adapted to the design of the 
vehicle having a low hood. 

[0005] As described above, the thermostat for con- 
trolling the flow of the cooling fluid is placed within the 
four-wheeled vehicle having the water-cooled engine. 
As shown in Fig. 6. a thermostat V which is utilized in a 
general vehicle is placed on an appropriate portion of a 



cooling fluid channel 3' formed between the body of an 
engine E and a radiator R. The thermostat 1 ' itself is 
accommodated within a case or such. As a mechanism 
for quickly increasing the temperature of the cooling 

5 fluid to the optimum temperature at the time of starting 
the engine, some of the thermostats have a configura- 
tion to place a bypass channel 3A' on a cooling fluid 
channel 3'. f^any thermostats V have been developed 
having a bypass valve construction accommodated 

10 within the thermostat V in order to bypass the cooling 
fluid to the bypass channel 3A'. 

[0006] Depending upon the design of the vehicle, 
there is a vehicle having an extremely small space 
within the engine room. In the case of such a vehicle. 

15 the piping positions of the cooling fluid channel 3* and 
the bypass channel 3A' are regulated, and the position 
of the thermostat 1 ' accommodated within the case or 
such to be placed is also regulated. 
[0007] With regard to the two-wheeled vehicle hav- 

20 ing the water-cooled engine carried therein, the space is 
further smaller, and the positions of the piping of the 
cooling fluid channel 3', the bypass channel 3A', and the 
thermostat 1 ' are also regulated similar to or much more 
than the case of the four-wheeled vehicle. 

25 [0008] As shown in Fig. 7, the conventional thermo- 
stat 1 'is placed within the cooling fluid 3' and a piston 1 6' 
is moved forward and backward in the direction parallel 
to the flow of the cooling fluid to open or close a thermo- 
valve 1 2'. The flow amount of the cooling fluid flowing at 

30 the position where the themnostat 1 ' is placed should be 
secured to be approximately the same degree as the 
flow amount of the cooling fluid flowing within another 
portions. For this reason, it is required to secure a 
capacity for the flow of the cooling fluid at a lower per- 

35 tion of the thermo-valve 12' (around the wax case 15'). 
Specifically, the pipe diameter {cross section) of the 
cooling fluid channel 3' at the portion on which the ther- 
mostat V is placed should be larger than the pipe diam- 
eter (cross section) of the cooling fluid channel 3' at any 

40 Other portion. 

[0009] In the thermostat V shown in Fig. 7, since 
the Wcu< easel 5*, which detects the change in the tem- 
perature, is in the state of being directly immersed in the 
cooling fluid, it sensitively responds to the change in the 

45 temperature of the cooling fluid. For this reason, when 
the temperature of the cooling fluid is not uniform, for 
example, in the case of the warm-up of the engine at a 
cold morning, the thermo-valve 12' is frequently opened 
or closed to sometimes cause a hunting phenomenon. If 

50 the hunting phenomenon is caused, the flow amount of 
the cooling fluid cannot be controlled in a stable man- 
ner, and the temperature of the engine E cannot be held 
at the optimal temperature. As a result, the fuel ratio is 
changed for the worse and a large amount of harmful 

55 exhaust gas is discharged. 
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SUMMARY OF THE INVENTION 

[0010] An object of the present invention is to pro- 
vide a process for controlling a flow of a cooling fluid, 
which can secure an adequate flow annount of the cool- 5 
ing fluid without changing the pipe diameter of the exist- 
ing cooling fluid channel and which can prevent the 
worsening of the fuel ratio and the discharge of the 
harmful exhaust gas due to the hunting phenomenon, 
and an apparatus thereof. w 
[001 1] A flow control process for controlling a cool- 
ing fluid according to the present invention, which can 
attain the object described above, is a process for con- 
trolling a cooling fluid flowing through a cooling fluid 
channel of an internal combustion engine, which com- is 
prises: moving an valve element forward or backward in 
the manner of crossing the cooling fluid channel accord- 
ing to a change in the temperature of the cooling fluid so 
as to communicate or block the cooling fluid channel. 
[0012] In the flow control process for controlling a 20 
cooling fluid, since the valve element is moved forward 
or backward in the manner of crossing the cooling fluid 
channel, the flow amount of the cooling fluid can be 
secured without changing the pipe diameter of the cool- 
ing fluid channel and the device can be fit to a voluntary 2S 
portion of the cooling fluid channel. 
[0013] The flow controller according to the present 
invention, which attains the object is placed within a 
cooling fluid channel of an internal combustion engine 
and controls a flow of a cooling fluid flowing through the 30 
cooling fluid channel depending upon the change in the 
temperature of the cooling fluid and comprises: a cylin- 
drical valve body which has an inlet opening and an out- 
let opening formed on a circumference thereof and 
which is fixed on the position where said inlet opening 35 
and said outlet opening are communicated with said 
cooling fluid channel; a fluid channel area which com- 
municates said inlet opening and said outlet opening 
within said valve body, and a valve element which 
moves forward and backward in the manner of crossing 40 
said channel area depending upon the change in the 
temperature of said cooling fluid, whereby said inlet 
opening and said outlet opening are opened or closed 
through the movement of said valve element to commu- 
nicate or block said fluid channel area. 45 
[0014] According to the flow controller for control- 
ling a cooling fluid, since the valve element is configured 
so as to move fonward or backward in the manner of 
crossing the fluid channel area, the flow amount of the 
cooling fluid can be secured without changing the pipe so 
diameter of the cooling fluid channel and the controller 
can be fit to a voluntary portion of the cooling fluid chan- 
nel. 

[0015] In the flow controller of the cooling fluid 
described above, said valve element moves forward or 55 
backward due to the expansion/shrinkage of a thermal 
expanding element, and the change in the temperature 
of the cooling fluid is transmitted to said thermo-sensi- 



tive portion via the valve element. 
[0016] Since the change in the temperature is 
transmitted to the thermo-sensitive portion via the valve 
element, the thenrial expanding element within the 
thermo-sensitive portion responds to the change in the 
temperature of the cooling fluid in a mild manner, which 
prevents the hunting phenomenon. 
[0017] Furthermore, in the flow controller of the 
cooling fluid described above, a joint cover for fixing said 
valve body is unified with said valve body. 
[0018] The unification of the valve body with the 
joint cover makes it easy to place the flow controller of 
the cooling fluid within the cooling fluid channel. 
[0019] Moreover, in the flow controller of the cooling 
fluid described above, a bypass opening is formed on 
the circumference of said valve body, and said bypass 
opening and a bypass channel are communicated or 
blocked due to the movement of the valve element. 
[0020] In this embodiment, due to the movement of 
the valve element, the main channel of the cooling fluid 
channel is communicated or blocked, and the bypass 
opening and a bypass channel are communicated or 
blocked. 

[0021] For this reason, the cooOng fluid can be con- 
trolled by a bypass channel only by a very simple struc- 
ture. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

Rg. 1 is a cross-sectional view of a thermostat 
according to the first embodiment of the present 
invention showing the situation of opening the 
valve. 

Fig. 2 is a cross-sectional view of a thermostat 
according to the first embodiment of the present 
invention showing the situation of closing the valve. 
Fig. 3 is an exploded perspective view of the main 
portions of the thermostat according to a first 
embodiment of the present invention. 
Rg. 4 is a cross-sectional view of a thermostat 
according to the second embodiment of the present 
invention showing the situation of opening the 
valve. 

Rg. 5 is a cross-sectional view of a thermostat 
according to the second embodiment of the present 
invention showing the situation of closing the valve. 
Rg. 6 is an explanatory drawing of a cooling fluid 
channel of a general engine. 
Fig. 7 is a partially cross-sectional view of the ther- 
mostat of Fig. 6. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

[0023] A flow control process of a cooling fluid and 
an apparatus for the same according to the first embod- 
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iment of the present invention will now be described by 
referring to Figs. 1 to 3. Fig. 1 is a cross-sectional view 
of a thermostat according to the first embodiment of the 
present invention showing the situation of opening the 
valve. Fig. 2 is a cross-sectional view of a thermostat 
according to the first embodiment of the present inven- 
tion showing the situation of closing the valve, and Fig. 
3 is an exploded perspective view of the main portions 
of the thermostat according to a first embodiment of the 
present invention. 

[0024] In the first embodiment, the flow controller of 
the cooling fluid is applied to a thermostat provided on a 
water-cooled system for a vehicle engine to be 
explained. The controlling process will be also 
described on the basis of the function of the thermostat 
In this embodiment, cooling water flowing through the 
cooling fluid channel of the water-cooled system is uti- 
lized as the cooling fluid. 

[0025] In the flowing description, the embodiment 
will now be described where the thermostat is placed 
within the cooling fluid channel of the engine head. 
[0026] The position of the thermostat to be placed 
is not restricted to the engine head and the thermostat 
may be fit to any portion within the cooling fluid channel. 
For example, the same functions and the same effects 
will be obtained, if the thermostat is fit to the portion of 
the engine block, the interior of the radiator, or a 
branched portion of the bypass channel, or the like. 
[0027] A thermostat 1 is embedded into the upper 
insert hole 4a, positioned at an upper surface 4 of the 
cooling fluid channel 3 and the lower insert hole 5a, 
positioned at a lower surface 5 of the cooling fluid chan- 
nel 3 in the manner of crossing .a cooling fluid channel 
3 of an engine head 2. The thermostat 1 thus placed 
controls the flow amount of the cooling fluid within the 
cooling fluid channel 3 depending upon a change in the 
temperature of the cooling fluid flowing through the 
cooling fluid channel 3 due to the forward or backward 
movement of a valve element 12 crossing the cooling 
fluid channel 3 to communicate or block the cooling fluid 
channel 3. 

[0028] The thermostat 1 is mainly composed of a 
hollow and cylindrical valve body 17, and a thermo- 
valve 7 which is stored in the hollow portion of the valve 
body 1 7 in a slidable manner, a cap member 1 8 which is 
inserted into one end of the valve body 1 7, a joint cover 
1 9 which is inserted into the other end of the valve body 
1 7, and a coil spring serving as a spring member for the 
thermo valve 7. The thenmo valve 7 is mainly composed 
of an element 10 which is composed of a valve element 
12 for communicating and blocking the flow of the cool- 
ing fluid and a guide portion 1 1 for guiding the move- 
ment of the element 1 0. a wax case 1 5 placed on the 
bottom of the element 10. a wax 15a stored in the wax 
case 15. a piston 16. and the like. 
[0029] Parts making up the thermostat 1 will now be 
described. 



(1) Valve Body 17: 

[0030] As shown in Figs. 1 to 3, the valve body has 
such an outer circumference diameter as to be inserted 

5 into a stepped wall 4b of a perforated pore 4a formed on 
the upper surface 4 of the cooling fluid channel 3 of the 
engine head 2, and to be inserted into an inner wall 5b 
of a perforated pore 5a formed on the lower surface 5. 
and is a hollow cylindrical form, both ends of which are 

10 opened. On a circumference surface 17e of the valve 
body 17, an inlet opening 17a for the cooling fluid is 
formed and perforated opposite an outlet opening 1 7b. 
By means of the inlet opening 17a, the outlet opening 
1 7b and the element 1 0 (valve element 1 2), a fluid chan- 

15 nel area FA (see Fig. 2) of the cooling fluid channel 3 is 
formed within the thermostat 1 and the main channel 
(fluid channel of the cooling fluid from the radiator side 
to the engine side) is communicated or blocked. When 
the element 10 (valve element 12) descends in a slida- 

20 ble manner, the inlet opening 1 7a and the outlet open- 
ing 17b are opened to communicate the fluid channel 
FA. whereby the cooling fluid flows from the radiator 
side to the engine side (see Fig. 2). On the other hand, 
when the thermostat 1 ascends in a slidable manner. 

25 the inlet opening 17a and the outlet opening 17b are 
closed to block the fluid channel area FA. whereby the 
cooling fluid flowing from the radiator side to the engine 
side is blocked (see Fig. 1 ). The term "fluid channel area 
FA" used herein means a fluid channel of the cooling 

30 fluid which is communicated within the valve body 1 7 by 
opening the inlet opening 17a and the outlet opening 
17b when the element 10 (valve element 12) descends 
in a slidable manner. When the thermostat 1 is fit to the 
engine head 2. the valve body 1 7 is fixed at the position 

35 where the inlet opening 1 7a and the outlet opening 1 7b, 
are opened toward the cooling fluid channel 3 (the posi- 
tion where they are communicated with the cooling fluid 
channel 3. respectively). The open area of the inlet 
opening 17a and the open area of the outlet opening 

40 1 7b are required to be capable of securing a sufficient 
amount of the cooling fluid flowing through the cooling 
fluid channel 3. 

[0031] The end circumference 17f of the valve body 
1 7 is formed so as to be engaged with the shape of the 

45 stepped wall 4b of the perforated pore 4a, and a cap 
nnember 1 8, which is described later on, is fixed and uni- 
fied by baking or a similar treatment (see Fig. 2). 
[0032] A screw portion 1 7d is placed on one end of 
an inner wall 17c of the valve body 17 so as to be 

50 screwed with a screw portion 19f of the joint cover 19. 
By screwing the screw portion 1 7d of the valve body 1 7 
with the screw portion 19f of the joint cover 19, the set 
length of the valve body 1 7 and the joint cover 1 9 can be 
adjusted and the valve body 17 and the joint cover 19 

55 can be unified with each other, which makes it easy to 
place the valve body 17 and the joint cover 19 on the 
engine head 2. 
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(2) Thermo Valve 7: 

[00331 As shown in Figs. 1 to 3,the thenmo valve 7 
is inserted into the valve body 1 7 in the manner of com- 
ing into slidably contact with an inner wall 17c of the 
valve body 17. The thermo valve 7 is mainly composed 
of a wax case 1 5 for storing a wax 1 5a serving as a ther- 
mal expansion element, a diaphragm I5b which trans- 
mits the expansion or shrinkage of the wax 15a to a 
semi-fluid 15c of an upper layer, the semi-fluid 15c 
which transmits the follow-up movement of the dia- 
phragm 15b to a rubber piston 1 5d of an upper layer, the 
rubber piston 15d, a backup plate 15e which transmits 
the follow-up movement of the semi-fluid to the piston 

16 of an upper layer, the piston 16, which pushes a 
metal fitting 18a of the cap member 18. and the element 
1 0 which accumulates these configuration parts in a lay- 
ered state. 

[0034] An outer circumference 10b of the element 
1 0 which can slide in the inner wall 1 7c of the valve body 

17 has a cylindrical form and possesses a function of 
the valve element 12 which opens or closes the inlet 
opening 1 7a and the outlet opening 1 7b by the move- 
ment in a slidable manner. 

[0035] In the valve element 12 (element 10). the 
piston 1 6 moves fonA^ard or backward due to the expan- 
sion or shrinkage of the wax 1 5a within the wax case 1 5 
to slide within the valve body 17, to thereby open or 
close the inlet opening 17a and the outlet opening 17b. 
By opening the inlet opening 17a and the outlet opening 
1 7b, a fluid channel area FA is communicated, while by 
closing the inlet opening 17a and the outlet opening 
1 7b, a fluid channel area FA is blocked. 
[0036] The wax case 15 for storing the wax 15a is 
fixed at the bottom of the element 10, for example, by 
means of calking. The wax case 15 is fixed on the bot- 
tom of the interior of the element 1 0 (valve element 1 2), 
and is not directly immersed with the cooling fluid. Con- 
sequently, the change in the temperature of the cooling 
fluid is transmitted to the wax case 15 via the element 

10 (valve element 12). Since the wax case 15 is never 
directly immersed with the cooling fluid, the sensitivity of 
the wax case to the temperature is mild and, thus, the 
expansion or shrinkage of the wax 15a also becomes 
mild. 

[0037] At the side of the element 10 opposite the 
wax easel 5, the guide portion 1 1 serving as a guide for 
the piston 16 is formed. An outer circumference 1 la of 
the guide portion 1 1 is formed into a shape so as to 
slide in the inner wall surface 18h of the cap member 
18. 

[0038] Circular grooves 14a and 14b are caved 
onto the outer circumference 11a of the guide portion 

11 along the circumference surface. The circular 
grooves 14a and 14b engage with a plurality of lip por- 
tions I8e and 18f projecting on the inner wall surface 
1 8h of the cap member 1 8. resulting in the cap member 
18 becoming held in a much more secure manner. The 



engagement also prevents the penetration of the cool- 
ing fluid into the gap formed between the guide portion 
1 1 and the piston 16. Furthermore, since the cap mem- 
ber 18 holds the outer circumference 1 la of the guide 
5 portion 11, it becomes possible to prevent from the 
slanting of the guide portion 1 1 which moves according 
to the movement of the piston 16. 
[0039] The thermo valve 7 transmits the change in 
the temperature of the cooling fluid within the cooling 
10 fluid channel 3 to the wax 15a within the wax case 15 
via the valve element 12 of the element 10. Then, the 
wax 15a expands or shrinks whereby the piston 16 
expands or contracts. What is more, a contact portion 
16a which is a t^ portion of the piston 16 is always in 
15 contact with a contact surface 18a of a metal fitting 1 8. 
Consequently, due to the expansion or contract of the 
piston 16, the element 10 is pushed down or pushed up. 

(3) Cap Member 1 8: 

20 

[0040] As shown in Figs. 1 to 3. the cap member 1 8 
is in a hat form and is formed so that the convex portion 
of the cap member 1 8 is inserted into and engaged with 
an insert hole 4a of the engine head 2. The cap member 

25 18 is unified with the valve body 1 7 in the form that the 
cap member 18 includes the end circumference surface 
1 7f of the valve body 1 7 by means of baking or the like. 
[0041] Lip portions 18b. 18c and 18d project onto 
the cap member 1 8 for the purpose of the prevention of 

30 the immersion of the cooling fluid Into the engine head 
2. 

[0042] Lip portions 1 8e and 1 8f, which are engaged 
with circular grooves 14a and 14b of the guide portion 
14, project on an inner wall 18h of the cap member 18. 

35 The engagement of the lip portions 1 8e and 1 8f with the 
circular grooves 14a and 14b prevents the immersion of 
the cooling fluid into a gap formed between the guide 
portion 1 1 and the piston 14. Also, the engagement of 
circular grooves 14a and 14b with the lip portions 18e 

^0 and 18f prevents the slanting of the element 10 toward 
the shaft direction of the piston 1 6, when the element 1 0 
slides. With regard to the lip portions 18b, 18c, 18d, 
18e, and 18f of the cap member 18, the number of the 
lip portions formed and the distance between the lip 

^5 portions can be freely designed depending upon the 
conditions of the expansion and contract and lift of the 
piston 1 6 of the thermo valve 7, 

[0043] The cap member 1 8 are unified and fixed, for 
example, by baking, and the penetration of the cooling 

50 fluid and dust can be prevented due to the engagement 
of the circular groove 17 placed on the surface of the 
valve body 17 in contact with the cap member 18 with 
the lip portion 18i placed on the surface of the cap mem- 
ber 1 8 in contact with the valve body 17. 

>5 [0044] The material making up the cap member 18 
is not particularly restricted as long as it excels in the 
physical and mechanical properties such as heat resist- 
ance, wear and abrasion resistance, and vibration 
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proof. For example, an elastic member such as rubber 
has these properties. If the cap member 18 is made up 
from the material having heat resistance, the cap mem- 
ber also possesses a thermal insulation function which 
prevents the direct transmission of the heat generated 
from the engine to the piston 1 6. 

(4) Joint Cover 19: 

[0045] As shown in Figs. 1 to 3. the joint cover 1 9 ha 
a substantially cynndrical form and a screw portion I9f 
which is screwed with the screw portion 17d placed on 
the end opposite the end circumference 1 7f of the valve 
body 17 is formed on a portion of the outer circumfer- 
ence of the joint cover 19. By screwing the screw por- 
tion 1 9f with the screw portion 1 7f, the joint cover 1 9 is 
unified with the valve body 17. 

[0046] A groove 19a for fastening a seal ring 19b is 
formed on the outer circumference 1 9e of the joint cover 
19. Also, a clip groove 17c which fastens a clip 19d for 
fixing the thermostat 1 onto the engine head 2 is formed 
on the outer circumference 1 9e of the joint cover 1 9. By 
means of the seal ring 1 9b. a gap between an inner wall 
5b of a perforated pore 5a and a circumference surface 
17e of the valve body 17 is in a watertight state, and 
prevents the penetration of the cooling fluid into the 
"engine block. 

[0047] By adjusting the conditions of the screwing 
between the screw portion 1 7d and the screw portion 
1 9f. the resilient force of the coil spring 6. which is the 
spring member of the thermo valve 7 can be increased 
or decreased to adjust the state of opening the valve 
element 12. This makes it possible to adjust the flow 
amount of the cooling fluid. 

[0048] It should be noted that the method of con- 
necting the valve body 1 7 to the joint cover 1 9 in the 
present invention is not restricted to the screwing 
between the screw portion 1 7d and the screw portion 
19f. and the simitar functions and the similar effects can 
be obtained if fastener such as a C ring is used. 

(5) Coil Spring 6 (Spring Member) 

[0049] As shown in Figs. 1 to 3, the coil spring 6 
serving as a spring member for the thermo valve 7 is 
inserted in a gap between the joint cover 19 and the 
thermo valve 7. When the thermo valve 7 descends in a 
slidable manner within the valve body 17 due to the 
change in the temperature of the cooling fluid, the coil 
spring 6 applies the resilient force to the thermo valve 7 
in the upper direction. 

[0050] Changing the total height of the coil spring 6 
makes it possible to apply changes in the conditions, 
such as the set actuation temperature of the thermostat 
1 , the flow amount, etc. 

[0051] Next, the fitting of the thenmostat 1 to the 

engine head 2 will be described. 

[0052] The thermostat 1 is fit to the engine head 2 



in the state where the thermostat 1 is unified with the 
valve body 17 and the joint cover 19 with due to the 
screwing. First, the thermostat 1 is inserted in the 
engine head 2 at the position where the inlet opening 

5 1 7a and the outlet opening 1 7b of the valve body 1 7 are 
opened toward the cooling fluid channel 3. Then, the 
clip I9d is inserted from an engagement groove 2a of 
the engine head 2 to engage the clip 1 9d with the clip 
groove 1 9c of the joint cover 1 9. This engagement of the 

10 clip 19d with the clip groove 19c regulates the move- 
ment of the thermostat 1 in the slide direction (the direc- 
tion of moving the piston 16). Unification of the valve 
body 1 7 with the joint cover 19 simplifies the fitting and 
detaching the thermostat 1 and decreases the man- 

75 hour, 

[0053] As described above, the thermostat 1 is 
arranged in such a manner that the piston 1 6 (valve ele- 
ment 12) moves in the direction across the fluid channel 
3 to the flow direction of the cooling fluid (vertical direc- 
20 tion to the flow direction). For this reason, a sufficient 
flow amount of the cooling fluid can be secured without 
enlarging the pipe diameter of the cooling fluid channel 
3. 

[0054] Due to the lip portions 18b. 18c, and 1 8d of 
25 the cap member 1 8. and the seal ring 1 9b of the joint 
cover 19, the thermostat 1 possesses the functions of 
shielding the cooling fluid to the engine and of insulating 
the vibration. 

[0055] With reference to Figs. 1 and 2, the function 
30 of the thermostat will be described, which explains the 
process for controlling the cooling fluid. 

(1) Functions of Thermostat 1 from Closed State to 
Opened State 

35 

[0056] The cooling fluid within the cooling fluid 
channel 3 before warming up has a low temperature. At 
this time, the wax 15a within the wax case 15 is in the 
shrunken state, and a resilient force in the upper direc- 

40 tion is always applied to the thermo valve 7 by means of 
the coil spring 6. For this reason, the valve element 12 
of the element 1 0 maintains the state of closing the inlet 
opening 17a and the outlet opening 17b of the valve 
body 17. To be specific, the fluid channel area FA is 

45 blocked and. thus, the cooling fluid never flows from the 
radiator side to the engine side. 

[0057] The temperature of the engine is increased 
with the elapse of time, and the temperature of the cool- 
ing fluid within the cooling fluid channel 3 is also 

50 increased. Then, the increased temperature is transmit- 
ted to the wax 15a within the wax case 15 via the ele- 
ment 1 2. and the wax 1 5a within the wax case 1 5 swells 
to increase its volume. Due to the increase in the vol- 
ume of the wax 15a. the diaphragm 15b swells upward. 

55 This gives the force of pushing the rubber piston 15d 
upward via the upper semi-fluid I5c. This force is trans- 
mitted to the piston 16 via the backup plate 15e, 
whereby the piston 16 will project out of the guide por- 
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tion 1 1 . However, since the contact portion 1 6a which is 
the edge of the piston 16 is always in contact with the 
contact surface 18 of the nnetal fitting I8a of the cap 
member 18. which has been fixed, the element 10 itself 
is pushed down due to the relative movement to the pis- 
ton 16 (see Fig. 2). 

[0058] However, since the contact portion 16a 
which is a tip portion of the piston 1 6 is always in contact 
-with a contact surface 1 8a of a metal fining 18. the 
guide portion 1 1 and the element 10 (valve element 12) 
actually descend. 

[0059] At this time, the circular groove I4a of the 
guide portion 1 1 which is engaged with the lip portion 
18e of the cap member 18 (see Fig. 1) descends along 
the inner wall surface 18h of the cap member 18 and is 
finally engaged with the lip portion 18f of the cap mem- 
ber 18 (see Fig. 2). The position of the lip portion 18f 
formed by the projection is an approximate position for 
determining the final descending position of the element 
10. On the way from the lip portion 18e to the lip portion 
18f, another lip portion may be formed to enhance pre- 
venting the cooling fluid from penetrating into the gap 
portion between ne guide oortion 1 1 and the piston 16. 
[0060] The coil spring 6 for the purpose of always 
applying the resilient force to the thermo valve 7 
upwardly is placed on the gap between the thermo valve 
7 and the joint cove' 19 and. thus, the thermo valve 7 
descends in a slidabie manner against the resilient force 
of the coil spring 6. 

[0061] When the thermo valve 7 descends, the inlet 
opening 17a and the cutlet opening 17b of the valve 
body 17. which have been in the closed state, are 
opened by the valve element 12 of the element 12 to be 
communicated with the fluid channel area FA. As a 
result, the cooling fluid flows from the radiator side to 
the engine side (see the belt arrow of Fig. 2). Then, the 
cooling fluid which has been cooled in the radiator 
passes through me cooling fluid channel 3 and flows 
into the engine. At this lime, since the change in the 
temperature of the cooling fluid is transmitted via the 
element 10 of the vaive element 12 to the wax case 15, 
which is a temperature sensitive portion, the cooling 
fluid, which has cooled in the radiator side, never sud- 
denly shrinks the wax 15a. 

(2) Functions of Thennostat 1 from Opened State to 
Closed State 

[0062] When the engine is stopped, the actuation of 
the water pump is also stopped and the circulation of 
the cooling fluid witnin the cooling fluid channel 3 is 
stopped as well. The temperature of the cooling fluid 
within the cooling fluid channel 3 is decreased with the 
elapse of time. According to the temperature change, 
the wax 15a. whch has been expanded, is shrunken. 
Since the change in the temperature of the cooling fluid 
flowing from the radiator side is transmitted to the wax 
case 15. which is a temperature sensitive portion, via 



the valve element 12 of the element 10, the wax 15a is 
mildly shrunken. This causes the thermo valve 7 to slide 
upward by means of the resilient force of the coil spring 
6 which always applies the upward resilient force to the 
5 thermo valve 7. As a result, the outer circumference 12 
of the element 10 finally closes the inlet opening 17a 
and the outlet opening 1 7b of the valve body 1 7 to block 
the fluid channel area FA (see Fig. 1). 
[0063] Since the temperature change of the cooling 
w fluid is transmitted via the element 10 of the valve ele- 
ment 12 to the wax case 15, which is a temperature 
sensitive portion, the volume change in the wax 15a 
becomes milder. As a result, it becomes difficult to 
cause the hunting phenomenon where the valve ele- 
15 ment 12 repeatedly opens and closes the inlet opening 
17a and the outlet opening 17b. 

[0064] Next, the second embodiment of the thermo- 
stat according to the present invention will now be 
described by referring to Figs. 4 and 5. Fig. 4 is a cross- 

20 sectional view of a thermostat according to the second 
embodiment of the present invention showing the situa- 
tion of opening the valve, and Fig. 5 is a cross-sectional 
view of a themnostat according to the second embodi- 
ment of the present invention showing the situation of 

25 closing the valve. 

[0065] In the second embodiment, the flow control- 
ler of the cooling fluid is applied to a thermostat pro- 
vided on a water-cooled system for a vehicle engine to 
be explained. The controlling process will be also 

30 described on the basis of the function of the thermostat. 
In this embodiment, cooling water flowing through the 
cooling fluid channel of the water-cooled system is uti- 
lized as the cooling fluid. 

[0066] In this embodiment, a thermostat 1A is 

35 applied to a cooling fluid channel 3 having a bypass 
channel 3A. The basic construction of the thermostat 
1 A is similar to that of the thermostat 1 according to the 
first embodiment, but the thermostat 1 A also has a con- 
struction that the cooling fluid from the bypass channel 

40 3A flows. With regard to the parts having the same con- 
figurations and the same functions used in this embodi- 
ment, the same symbols are used. 
[0067] A thermostat 1A is embedded into a perfo- 
rated hole 4a formed on the upper surface 4 of the cool- 

45 ing fluid channel 3 and a perforated hole 5a formed on 
the lower surface 5 of the cooling fluid channel 3 at the 
position across the cooling fluid channel 3, and being 
communicated with a bypass channel 3A. A stepped 
wall 5c is formed on the perforated pore 5a for the pur- 

50 pose of securing the flow of the cooling fluid from a 
bypass opening 1 7g. 

[0068] The thermostat 1 A controls the flow amount 
of the cooling fluid within the cooling fluid channel 3 
depending upon a change in the temperature of the 
55 cooling fluid flowing through the cooling fluid channel 3 
due to the movement of a valve element 12 crossing the 
cooling fluid channel 3 to communicate or block the 
cooling fluid channel 3. 
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[0069] The thermostat 1 A is mainly composed of a 
hollow and cylindrical valve body 17A. and a thermo 
valve 7 which is stored in the hollow portion of the valve 
body 1 7 in a slidable manner, a cap member 1 8 which is 
inserted into one end of the valve body 17A, a joint 
cover 1 9A which is inserted into the other end of the 
valve body 1 7A, and a coil spring serving as a spring 
member for the thermo valve 7, The thermo valve 7 is 
mainly composed of an element 10 which is composed 
of a vatve element 12 for communicating and blocking 
the flow of the cooling fluid and a guide portion 11 for 
guiding the movement of the element 1 0, a wax case 1 5 
placed on the bottom of the element 10, a wax 15a 
stored in the wax case 15, a piston 16. and the like. 
[0070] Parts making up the thermostat 1 wilt now be 
described. With regard to the parts having the same 
configurations and the functions as those of the thermo- 
stat 1 according to the first embodiment, the detailed 
explanations thereof will be omitted. 

(1) Valve Body 17A: 

[0071] As shown in Figs. 4 and 5, in the valve body 
1 7A. an inlet opening 1 7a and an outlet opening 17b are 
formed on the circumference surface 17e, and a bypass 
opening 1 7g is also perforated on the lower portion of 
the outlet opening 17b. A fluid area FA (see Fig. 5) of the 
cooling fluid channel is formed by the inlet opening 17a, 
the outlet opening 17b and the element 10 (valve ele- 
ment 12), and the main channel (fluid channel of the 
cooling fluid from the radiator side to the engine side) is 
communicated or blocked. On the other hand, due to 
the bypass opening 17g and the element 10 (valve ele- 
ment 12), the cooling fluid can be circulated within the 
engine via the bypass channel 3A without being passed 
through the radiator. 

[0072] When the element 10 (valve element 12) 
descends in a slidable manner, the inlet opening 17a 
and the outlet opening 17b are opened to communicate 
the fluid channel area FA, whereby the cooling fluid 
flows from the radiator side to the engine side. Further- 
more, .the bypass opening 1 7g is closed to block the 
cooling channel flowing from the bypass channel 3 A to 
the engine side (see Fig. 4). 

[0073] On the other hand, when the thermostat 1A 
ascends in aslidable manner, the inlet opening 1 7a and 
the outlet opening 17b are closed to block the fluid 
channel area FA. whereby the cooling fluid flowing from 
the radiator side to the engine side is blocked. In addi- 
tion, the bypass channel 3A is opened whereby the 
cooling fluid flows from the bypass channel 3A to the 
engine side (see Fig. 5). 

[0074] When the thermostat 1A is fit to an engine 
head 2A, the valve body 17A is fixed at the position 
where the inlet opening 17a. the outlet opening 17b, 
and the bypass opening 179 are opened toward the 
cooling fluid channel 3 (the position where they are 
communicated with the cooling fluid channel 3. respec- 



tively). Furthermore, the valve body 17A is placed so 
that the bypass opening 1 7g is opened to the side of the 
perforated pore 5a having the stepped wall 5c for the 
bypass. The open area of the bypass opening 1 7g is 

5 required to be capable of securing a sufficient amount of 
the cooling fluid flowing within the bypass channel 3A. 
[0075] Similar to the valve body 1 7 according to the 
first embodiment, a screw portion 1 7d is placed on one 
end of an inner wall 1 7c of the valve body 1 7A so as to 

10 be screwed with a screw portion 19f of the joint cover 
1 9A. By screwing the screw portion 1 7d of the valve 
body 1 7A with the screw portion 1 9f of the joint cover 
19A, the set length of the valve body 17A and the joint 
cover 1 9A can be adjusted and the valve body 1 7A and 

15 the joint cover 1 9A can be unified with each other, which 
makes tt easy to place the valve body 1 7A and the joint 
cover 19A on the engine head 2A. 

[0076] In determining the material of the valve body 
17A, the environment to be installed, i.e., the thermal 
20 conductivity from the engine head 2A and mechanical 
processability, should be taken into consideration, and 
any materia! can be used as long as it adapts to such 
conditions. 



[0077] Since the thermo valve 7 has the same con- 
figuration and the same functions as those of the 
thermo valve 7 according to the first embodiment, the 
30 detailed description will be omitted. The element 10 
(vatve element 12) opens and closes the inlet opening 
17a and the outlet opening 17b as well as the bypass 
opening 17g. 



[0078] Since the cap member 1 8 has the same con- 
figuration and the same functions as those of the cap 
member 18 according to the first embodiment, the 
40 detailed description will be omitted. 

(4) Joint Cover 19A: 

[0079] As shown in Figs. 4 and 5, the joint cover 
45 1 9A has a flange form and is composed of an insert por- 
tion 19 which is inserted into a perforated hole 5a of the 
engine head 2A, engage portions 19j and lOj which are 
engaged with the engine head 2A and fixed by bolts 23 
and 23. and a bypass channel portion 1 9h which forms 
50 the bypass channel 3A and which is connected to the 
bypass channel 3A within the engine room. 
[0080] The insert portion 19k has a hollow and 
cylindrical form and is inserted into the engine head 2A. 
The hollow portion makes up the bypass channel 3A. A 
55 screw portion 19f to be screwed with a screw portion 
1 7d of the valve body 1 7A is formed on the insert por- 
tion 19k. This screwing unifies the joint cover 19A and 
the valve body 17A. Furthermore, a groove portion 19a 



25 (2) Thermo Valve 7: 



35 (3) Cap Member 1 8: 
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for fastening a seal ring 1 9b to the outer circumference 
1 9e is fonmed on the insert portion 1 9k. The seal ring 
19b has a function of preventing the penetration of the 
cooling fluid fronn a gap between an inner wall 5b of a 
perforated pore 5a and a circumference surface 1 7e of 
the valve body 17A into the engine block. 
[0081] The engage portions 19j and 19j regulate 
the movement of the thermostat 1A, in the slide direc- 
tion (the direction of moving the piston 16), when the 
thermostat 1 A is fit to the engine head 2A. The engage 
portions 1 9j and 1 9j have a form spreading wings rela- 
tive to the insert portion 1 9k. To be specific, the engage 
portions 1 9j and 19j are in a plate form whose both ends 
vertically extend relative to the direction of the move- 
ment of the piston 16. In order to fix the thermostat 1 A 
when the thenmostat 1 A is fit to the engine head 2A, volt 
pores 1 9i and 1 9i are formed on the engage portions 19j 
and 19j, respectively. 

[0082] The bypass channel portion 19h. which has 
a hollow cylindrical form, forms the bypass channel 3A 
and is connected to the bypass channel 3A (not shown) 
within the engine room. The bypass channel 3A of the 
bypass channel portion 1 9h is communicated with the 
hollow portion of the valve body 17A. When the element 
10 (valve element 12) ascends in a slidable manner, the 
bypass opening 1 7g of the valve body 1 7A is opened to 
communicate the bypass channel 3A with the bypass 
opening I7g via the hollow portion of the valve body 
1 7A, whereby the cooling fluid flows from the bypass 
channel 3A to the engine side and is circulated within 
the engine. On the other hand, when the element 10 
(valve element 12) descends in a slidable manner, the 
bypass opening 1 7g of the valve body 1 7A is closed to 
block the bypass channel 3A and the bypass opening 
I7g. whereby the cooling fluid never flows from the 
bypass channel 3A to the engine side. 
[0083] By adjusting the conditions of the screwing 
between the screw portion 17d and the screw portion 
19f, the resilient force of the coil spring 6. which is the 
spring member of the thermo valve 7 can be increased 
or decreased to adjust the state of opening the valve 
body 12. This makes it possible to adjust the flow 
amount of the cooling fluid, 

[0084] It should be noted that the method of con- 
necting the valve body 1 7A to the joint cover 1 9A in the 
present invention is not restricted to the screwing 
between the screw portion 1 7d and the screw portion 
1 9f, and the similar functions and the similar effects can 
be obtained if fastener such as a C ring is used. 

(5) Coil Spring 6 (Spring Member) 

[0085] Since the coil spring 6 has the same config- 
uration and the same functions as those of the coil 
spring 6 according to the first embodiment, the detailed 
description will be omitted. 

[0086] Next, the fitting of the thermostat 1A to the 
engine head 2A will be described. 



[0087] The thermostat 1 A is fit to the engine head 
2A in the state where the thermostat 1 A is unified with 
the valve body 17A and the joint cover 19A due to the 
screwing. First, the thermostat 1A is inserted in the 

5 engine head 2A at the position where the inlet opening 
17a, the outlet opening I7bm and the bypass opening 
17g of the valve body 1 7A are opened toward the cool- 
ing fluid channel 3. Furthermore, the thermostat 1A is 
placed so that the bypass opening 1 7g is opened to the 

w side of the perforated pore 5a having the stepped wall 
5c for the bypass. 

[0088] At this time. In the thermostat 1A. the 
engage portions 19j and 19j are engaged with the 
engine head 2A. This engagement regulates the move- 
15 ment of the thermostat 1A in the slide direction (the 
direction of moving the piston 16). Furthermore, bolts 
23 and 23 are inserted into the bolt pores 19i and 19i of 
the engage portions 19j and 19j to fix the thermostat 1 A 
to the engine head 2A by means of the bolts. This fixa- 

20 tion by the bolts regulates the movement of the thermo- 
stat 1A in the radial direction (the rotation direction as 
the shaft of the piston 1 6). Unification of the valve body 
17A with the joint cover 19A simplifies the fitting and 
detaching the thermostat 1 and decreases the man- 

25 hour. Furthermore, the inlet opening 17a, the outlet 
opening 1 7b. and the bypass opening 1 7g can easily be 
aligned by means of the bolt fixation. 
[0089] As described above, the themnostat 1A is 
arranged in such a manner that the piston 1 6 (valve ele- 

30 ment 12) moves in the direction crossing the fluid chan- 
nel 3 to the flow direction of the cooling fluid (vertical 
direction to the flow direction). For this reason, a suffi- 
cient flow amount of the cooling fluid can be secured 
without enlarging the pipe diameter of the cooling fluid 

35 channel 3. 

[0090] Due to the lip portions 18b, 18c, and 18d of 
the cap member 18, and the seal ring 19b of the joint 
cover 19, the thermostat 1 possesses the functions of 
shielding the cooling fluid to the engine and of insulating 
the vibration. 

[0091] With reference to Fig. 5, the function of the 
thermostat 1A will be described, which explains the 
process for controlling the cooling fluid. 

45 (1 ) Functions of Thermostat 1 A from Closed State to 
Opened State] 

[0092] The cooling fluid within the cooling fluid 
channel 3 before warming up has a low temperature. At 

50 this time, the wax 15a within the wax case 15 is in the 
shrunken state, and a resilient force in the upper direc- 
tion is always applied to the thermo valve 7 by means of 
the coil spring 6. For this reason, the valve element 12 
of the element 10 closes the inlet opening 17a and the 

55 outlet opening 17b of the valve body 17A, and opens 
the bypass opening 1 7g. To be specific, the fluid chan- 
nel area FA is blocked and, thus, the cooling fluid never 
flows from the radiator side to the engine side. On the 
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other hand, the bypass channel 3A and the bypass 
opening 1 7g are communicated with each ether via the 
hollow portion of the valve body 17A, whe.eby the cool- 
ing fluid llows from the bypass channel 3A to the engine 
side (see Fig. 4). 

[0093] The temperature of the engine is increased 
with the elapse of time, and the temperature of the cool- 
ing fluid within the cooling fluid channel 3 is also 
increased. Then, the wax 15a within the wax case 15 
swells to increase its volume. At this lime, the change in 
the temperature of cooling fluid flowing from the bypass 
channel 3A to the bypass opening 17g is directly trans- 
mitted to the wax case 15. Due to the increase in the 
volume of the wax 15a. the diaphragm 15b swells 
upward. This gives the force of pushing the rubber pis- 
ton 15d upward via the upper semi-fluid 15c. This force 
is transmitted to the piston 16 via the backup plate 15e, 
whereby the piston 16 will project out of the guide por- 
tion 1 1 . However, since the contact portion 1 6a which is 
the edge of the piston 16 is always in contact with the 
contact surface IB cf the meral fitting 18a of the cap 
member 18. which has t)een fixed, the element 10 itself 
is pushed down due to the relative movement to the pis- 
ton 16 (see Fig. 5). 

[0094] However, since the contact portion 16a 
which is a tip portion of the piston 1 6 is always in contact 
with a contact surface l ea cf a metal fitting 1 8, the guide 
portion 1 1 and the element lO (valve element 12) actu- 
ally descend. 

[0095] At this time, the circular groove 14a of the 
guide portion 1 1 which is engaged with the lip portion 
18e of the cap member 18 (see Fig. 4) descends along 
the inner wail surface I8h of the cap member 18 and is 
finally engaged with the lip portion 1 8f of the cap mem- 
ber 18 (see Fig. 5). The position of the lip portion 18f 
formed by the projectton is an approximate position for 
determining the final descending position of the element 
10. On the way from the lip portion I8e to the lip portion 
18f. another lip portion may be formed to enhance pre- 
venting the cooling fluid from penetrating into the gap 
portion between the guide portion 1 1 and the piston 16. 
[0096] The coil spring G for the purpose of always 
applying the resilient force to the thermo valve 7 
upwardly is placed on the gap between the thermo valve 
7 and the joint cover 19A and. thus, the thermo valve 7 
descends in a slidable manner against the resilient force 
of the coil spring 6. 

[0097] When the thermo valve 7 descends, the inlet 
opening 17a and the outlet opening 17b of the valve 
body 17A, which have been in the closed state, are 
opened by the valve element 12 of the element 12 to be 
communicated with the fluid channel area FA. As a 
result, the cooling fluid flows from the radiator side to 
the engine side (see the belt arrow of Fig. 2). Then, the 
cooling fluid, which has been cooled in the radiator, 
passes through the cooling fluid channel 3 and flows 
into the engine. At this time, since the change in the 
temperature of the cooling fluid is transmitted via the 



element 10 of the valve element 12 to the wax case 15. 
which is a temperature sensitive portion, the cooling 
fluid, which has cooled in the radiator sicte, never sud- 
denly shrinks the wax 15a. 

5 [0098] Also, when the thermo valve 7 descends, the 
valve element 12 of the element 10 closes the bypass 
opening 17g of the valve body 17A. which is in an 
opened state. To be specific, the bypass channel 3A 
and the bypass opening 1 7g are blocked, and the cool- 

10 ing fluid never flows to the engine side via the bypass 
channel 3A (see Fig. 5), 

(2) Functions of Thermostat 1 A from Opened State to 
Closed State 

15 

[0099] When the engine is stopped, the actuation of 
the water pump is also stopped and the circulation of 
the cooling fluid within the cooling fluid channel 3 is 
stopped as well. The temperature of the cooling fluid 

20 within the cooling fluid channel 3 is decreased with the 
elapse of time. According to the temperature change, 
the wax 15a, which has been expanded, is shrunken. 
Since the change in the temperature of the cooling fluid 
flowing from the radiator side is transmitted to the wax 

25 case 15, which is a temperature sensitive portion, via 
the valve element 12 of the element 10, the wax 15a is 
mildly shrunken. This causes the thermo valve 7 to slide 
upward by means of the resilient force of the coil spring 
6 which always applies the upward resilient force to the 

30 thermo valve 7. As a result, the valve portion 12 of the 
element 10 closes the inlet opening 17a and the outlet 
opening 17b of the valve body 17A, which have been 
opened, and opens the bypass opening 1 7g. To be spe- 
cific, the fluid channel area FA is blocked, and the cool- 

35 ing fluid does not flow from the bypass channel 3A to 
the engine side. Consequently, the cooling fluid is circu- 
lated within the engine without passing through the radi- 
ator (see Fig. 4). 

[01 00] Since the temperature change of the cooling 
40 fluid is transmitted via the element 10 of the valve ele- 
ment 12 to the wax case 15, which is a temperature 
sensitive portion, the volume change in the wax 15a 
becomes milder. As a result, it becomes difficult to 
cause the hunting phenomenon where the valve ele- 
45 ment 12 repeatedly opens and closes the inlet opening 
17a, the outlet opening 17b. and the bypass opening 
17g. 

[0101] It should be understood that the present 
invention is not restricted to the above embodiments, 
50 and IS carried out In various embodiments. 

[0102] For example, the valve body and the joint 
cover are unified in the above embodiments, but they 
may be separated. 

[0103] Also, the thermostat may be placed within 
55 the cooling fluid channel of the engine head in the 
above embodiments, but it may be placed in any appro- 
priate portion of the cooling fluid channel. 
[0104] According to the flow control process for 
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controHing a cooling fluid as described in Claim 1, since 
the valve element is moved forward or backward in the 
manner of crossing the cooling fluid channel, the flow 
amount of the cooling fluid can be secured without 
changing the pipe diameter of the cooling fluid channel 
and the device can be fie to a voluntary portion of the 
cooling fluid channel. 

(01051 According to the flow controller for control- 
ling a cooling fluid as described in Claim 2. since the 
flow controller is configured so as to cross the fluid 
channel area, the controller can be placed within a vol- 
untary portion of the cooling fluid channel. In addition, 
an adequate flow amount of the cooling fluid can be 
secured without changing the pipe diameter. 
[0106] According to the flow controller for control- 
ling a cooling fluid as described in Claim 3. since the 
temperature change of the cooling fluid is transmitted to 
the thermo-sensitive portion via the valve element, the 
thermal expanding element within the themno-sensitive 
portion responds to the temperature change of the cool- 
ing fluid in a mild manner which prevents the hunting 
phenomenon, and thus, the flow amount of the cooling 
fluid can be controlled in a stable manner. As a result, 
the temperature of the engine can be maintained at an 
appropriate temperature, improving the fuel efficiency 
and decreasing the discharge of the hamiful exhaust 
gas. Furthermore, the durability of the flow controller for 
controlling a cooling fluid is also enhanced. 
[0107J According to the flow controller for control- 
ling a cooling fluid as described in Claim 4. since the 
valve body and the joint cover are unified with each 
otner. the fitting and detaching the thermostat is simpli- 
fied and the man-hour is decreased. Also, the alignment 
of the flow controller for controlling a cooling fluid is sim- 
plified. 

[0108] According to the flow controller for control- 
ling a cooling fluid as described in Claim 5, due to the 
fonvard or tjackward movement of the valve element, 
the main channel of the cooling fluid channel is commu- 
nicated or blocked, and the bypass opening and a 
bypass channel are communicated or blocked. For this 
reason, the flow control via the bypass channel can be 
can-ied out with a very simple manner. 
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which controls a flow of a cooling fluid flowing 
through the cooling fluid channel depending upon 
the temperature change of the cooling fluid, com- 
prising: 

a cylindrical valve body which has an inlet 
opening and an outlet opening formed on a cir- 
cumference of the valve body and which is 
fixed on the position where said inlet opening 
and said outlet opening are communicated with 
said cooling fluid channel; 
a fluid channel area which communicates said 
inlet opening and said outlet opening within 
said valve body, and 

a valve element which moves forward and 
backward in the manner of crossing said chan- 
nel area depending upon the temperature 
change of said cooling fluid, 
whereby said inlet opening and said outlet 
opening are opened or closed through the 
movement of said valve element to communi- 
cate or block said fluid channel area. 

The flow controller of the cooling fluid as claimed in 
Claim 2. wherein said valve element moves foPA/ard 
or backward due to the expansion/shrinkage of a 
themnal expanding element, and the tennperature 
change of the cooling fluid is transmitted to said 
thermo-sensitive portion via the valve element. 

The flow controller of the cooling fluid as claimed in 
Claim 2 or 3, wherein a joint cover for fixing said 
valve body is unified with said valve body. 

The flow controller of the cooling fluid as claimed In 
any of Claims 2 to 4, wherein a bypass opening is 
formed on the circumference of said valve body, 
and said bypass opening and a bypass channel are 
communicated or blocked due to the movement of 
the valve element. 



Claims 



45 



1. A flow control process for controlling a flow of a 
cooling fluid flowing through a cooling fluid channel 
of an internal combustion engine, which comprises: 

moving an valve element forward or backward 
in the manner of crossing the cooling fluid 
channel according to a temperature change of 
the cooling fluid so as to communicate or block 
the cooling fluid channel. 

2. A flow controller which is placed within a cooling 
fluid channel of an internal combustion engine and 
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